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AIR FORCE NI-CD PROGRAM 
OVERVIEW OF TEST PROGRAM 
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CHARGE 25.0 AMPS WITH V/T TAPER AT V/T 7.5 (1 .464 V/C) 


6352A 



CHARGE 25. AMPS WITH WT TAPER AT V/T 5.5 (1 .458 V/C) 


RECONDITIONED AT SIX MONTH INTERVALS 
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ANNUAL THENDPLOT 


Pack: 6321H M8nf: HUGHES 21.0 AH 
Orbit: LEO Temp CCJ: 20 DODC 1 *)}: 40.0 

DischargeCAmp/Hrsl: 15.0/0.5B ChargeCAmp/Hra]: 10.5/1.12 


TEST DATA AS OF OCTOBER 23, 1993 


Plot area 11 — keys: 
Left-side: 

□ -- High Cell 
o -- Average 
x -- Low Ceil 
Plot area *2 -- keys: 
Left-side: 

OFF 


Plot area #3 — keys: 
Left-side: 
o — High Cell 
o -- Average 
x -- Low Cell 


Right-side: 

OFF 


Right-side: 
v-- PERCENT RECH 


R^ht-slde: 


Cells Cycling 
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CONCLUSIONS OF RESULTS 
FOR "SUPER NICD" CELLS 



TO CYCLE LIFE 


ANNUAL TRENDPLOT 


Pack: 6350S Manf: SAFT 50.0 AH 
Orbit: LED Temp (CJ: 20 DODCRb): 40.0 
DlachargeCAmp/Hrs): 35.3/0.56 ChargefAmp/Hrsl: 25.0/1.12 


TEST DATA AS DF OCTOBER 23, 1993 


Plot area #1 — keys: 

Left-side: Right-side: 

D-- High Cell OFF 

o — Average 
x -- Low Cell 
Plot area #2 — keys: 

Left-side: Right-side: 

OFF v— PERCENT RECH 

Plot area #3 — keys: 

Left-side: Right-side: 

□ — High Cell OFF 

o — Average 
x — Low Cell 


Cells Cycling 


10 10 10 ID 10 10 10 10 10 10 10 10 



Cycle Numbers 


1. START OF LIFE CYCLING, V/T 6.0 M.434 V/C]. 

2. CYCLE #775, INCREASED TO V/T 6.5 (1.444 V/C] DUE TO LOW EDO’S. 

3. CYCLE #1125, INCREASED TO V/T 7.0 (1.454 V/C) DUE TO LOW EOO’S, 

4. CYCLE #1513, INCREASED TO V/T 7.5 (1.464 V/C) DUE TO LOW EDO’S. 

5. CYCLE #2020, INCREASED TO V/T 8.0 (1.474 V/C) DUE TO LOW EOD’S. 

6. CYCLE #3076, INCREASED TO V/T 8.5 (1.484 V/C] DUE TO LOW EOD’S. 
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ANNUAL TRENDPLOT 


Pack: 6351S Manf: SAFT 50.0 AH 
Drhit* LEO Temp (Cl: 0 D0D(9b): 25.0 

Discharge! Amp/Hrs): 25.0/0.50 ChargetAmp/Hrs): 25.0/1.10 

TEST DATA AS OF OCTOBER 23, 1993 


Plot area #1 -- keys: 
Left-aide: 
o High Ceil 
o -- Average 
x -- Low Cell 
Plot aree #2 -- keys: 
Left-side: 

OFF 

Plot area #3 — keys: 
Left-side: 

□ High Cell 


o — Average 
x — Low Cell 


Right-side: 

OFF 


Right-side: 
v— PERCENT RECH 


Right-side: 

OFF 
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Cells Cycling 



Cycle Numbers 

1. STARTED LIFE-CYCLING, V/T 6 (1.480 V/Cl. 
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nom 


♦♦♦GEO*** AIR FORCE 
TREND OF MID SHADOW 

jfjr T 000™: MJ 

■•jrsttsnsrau v,c 

SHADOWS 1 THRU 28 


Plot area *1 — k*y a: 
Left-aide: „ 

o-- High Cell 
o— Average 
x— Low Cell 
Plot area #2 — keys: 
Left-aide: 

OFF 

Plot area #3 — Key*: 
Left-aide: 
n - - Hloh Cell 


Right-aide: 
f — EOC TEMP 
4— EOC TEMP 
EOC TEMP 


Right-aide: 

7 -- % RECHG. 


Rlght-elde: 

OFF 


Cells Cycling 



1. Shadow 11. loweretl VL to ^Vavatem problem occured^hafcauaed the 
2 ‘ mSuV «ld fl .?l*474 A/H. V pack was then recharged with a V/L 

3. Shadow #3. The DOD M3B4 v/cl°due to cells warming at EOC. 

4. cycle #218, «o»fred t° VT^ U C 1 JM' »/« «" tfl , ow E0D voIt8 

5. Cycle #240, raise • v /cl due to warmlno et EOC, 

?' KS: JUS- » VT « 11^ .’“*»« W EDO nlU. 

?• S ™ d ° CV d "‘ 
5swsr«a swo «■«< *• « ’»* eod - 
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ANNUAL TRENDPLOT 
M *GE0 M# AIR FORCE 
TREND OF MID SHADOW 
Pack: 6240S Manf: SAFT 40.0 AH 
Orbit: GEO Temp (C); 20 DOOCRq): 80.0 

DISCHARGE (28.7 AMPS! 

CHARGE (4,0 AMPS] 

SHADOWS 1 THRU 28 


Plot area #1 — keys: 
Left-aide: 

□ — High Cell 
o — - Average 
x — Low Cell 

Plot area 12 — keya: 
Left-aide: 

OFF 

Plot area #3 -- keys: 
Left-aide: 

□ — High Cell 
o — Average 
x — Low Cell 


Right-aide: 
v — EOC TEMP 


Right-aide: 
v — % RECHG 

Rljjht-alde: 


V 


Celia Cycling 
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4. 


5. 


8. 


7. 


ihadow t 1, VT 5 (1.414 V/CJ. 

shadow # 4, DOD changed from BB to 00 per cent recharge, 
shadow # B, YT 4.5 (1.404 V/C) due to cells warming during charge. 

During Shadow t 9, the pack waa using a 2 step V/T. The first 

ten days and the last nine days of the shadow period were at 

/T 4.0 (1.394 V/C). During days 11 thru 33 (mid-shadow) the pack ran 

it VT 4.5 (1.404 V/C). „ . 

shadow # 10, voltage clamp changed to voItage/temperBture controlled 

/oltage limit at VT 5 (1.414 V/C). 

shadow t 20, due to chamber problems, the pack remained In OCV 29 days 
during Shadow Day #7. 

shadow i 23, Increased to VT 5.5 (1.414 V/C), due to low EOD. 
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CONCLUSIONS OF RESULTS 
FOR SAFT CELLS 
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ANNUAL TRENDPLOT 


Pack: 6335A Manf: GATES 35.0 AH 
Orbit: LEO Temp (Ck 20 QQQlVk 40.0 
DIschargeCAmp/Hrsk 25.0/0.56 ChargeCAmp/Hrs): 17.5/1.12 


TEST DATA AS OF OCTOBER 23, 1093 


Plot area #1 -- keys: 
Left-aide: 

□ High Cell 
o -- Average 
x — Low Cell 

Plot area #2 — keys: 
Left-side: 

OFF 

Plot area #3 — keys: 
Left-side: 

□ -- High Cell 
o -- Average 
x -- Low Cell 


Right-side: 

OFF 


Right-side: 
v— PERCENT RECH 

Right-side: 

OFF 


Cells Cycling 


399999999999 



122 

116 

110 

104 


Cycle Numbers 


1. LIFE CYCLING STARTED AT VT 4.0 C1.380 V/ CL 

2. VT'S WERE INCREASED FROM 4.0 TO 0.0 IN 1/2 VT INCREMENTS DUE TO LOW 
EOD'S AND % RECHARGE. 

3. A PERCENT OF RECHARGE INCREASE WAS NOTICED AFTER EXTENDED OPEN CIRCUIT 
TIMES DURING CHAMBER PROBLEMS. 

4. CYCLE #3840. IT WAS NOTICED THAT ALL CELL CASES WERE SWOLLEN DUE TD 
HIGH PERCENT OF RECHARGE (117<W, 

5. CYCLE #6073, PACK SLIGHTLY RECONDITIONED WHEN TEST SYSTEM WENT DOWN. 
VOLTAGE STEADILY INCREASED THE NEXT 25 CYCLES AND THEN DECLLINED. 
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ANNUAL TREN0P10T 


Pack; B335B Manf; GATES 35.0 AH 
Orbit; GPS Temp CCJ; 20 D00HU: 41.4 
DIschargeCAmp/Hrak 15.8/0.92 ChargeCAmp/Hrak 03.5/9.50 


TEST DATA AS OF OCTOBER 23, 1993 


Plot area *1 — keys; 
Left-side: 

□ High Cell 
o— Average 
x — Low Cell 
Plot area #2 — keys: 
Left-side: 

OFF 

Plot area #3 — keys; 
Left-side: 
a— High Cel! 
o — Average 
x — Low Cell 


Rlyht-slde; 


Right-side: 

7— PERCENT RECH 


Rljjht-slde; 


Cells Cycling 


10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 



50 170 290 410 530 650 778 1003 1281 1535 


110 230 350 470 590 710 906 1119 1419 

Cycle Numbers 

1. STARTED LIFE CYCLING AT V/T 4.0(1.380 V/C). 

2. VT'S WERE ADJUSTED FROM 4.0 TO 5.0, IN INCREMENTS OF 1/2 VT, DUE TO 
LOW EOD'S. 

3. CYCLE #528, PACK WAS RECONDITIONED WITH A/HO 20.12. 

4. CYCLE #694, DECREASED TO V/T 4.5(1.404 V/C] DUE TO HIGH EOC TEMP. 

5. CYCLE #733, INCREASED TO V/T 5.0(1.414 V/C) DUE TO LOW EOD. 

6. CYCLE #862, INCREASED TO V/T 5.5(1.424 V/C) DUE TO LOW EOD. 

7. CYCLE #1005, PACK WAS RECONDITIONED WITH A/HO 19.0. 

6. CYCLE #1374, INCREASED TO V/T 6.0(1.434 V/C) DUE TO LOW £00. 

9. CYCLE #1506, PACK WAS RECONDITIONED WITH A/HD 23.7. 
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CHARGE 25.0 AMPS WITH V/T TAPER AT V/T 6 (1 .434 V/C) 


RESULTS FOR GATES CELLS 
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